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	HEADLINE: Biosensor for citrus pathogen detection initiated
	TITLE: Biosensor Development for Citrus Disease Diagnosis using Combinatorial Molecules for Pathogen Detection
	DATE: 06/26/2011
	SPONSOR: [California Citrus Research Board]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: The main objective of the project is to select single chain variable fragment antibodies (scFv) against Huonglongbing (HLB), Citrus Verigated Chlorsis (CVC) and the development of immunoassays that incorporate these scFvs. We have successfully constructed one scFv library from chicken spleens that were immunized with bacterial proteins. The immunization protocol and delivery of spleens were performed in 100 days, and mRNA was immediately extracted to construct the library, using recombinant PCR, into an M13 vector. To validate the library, we have selected through Phage Display several antibodies with high immunoreactivity to their antigen targets for three pathogens: Xylella fastidiosa, Agrobacterium tumefaciens and Xanthomonas axonopodis. For pre-validation of selections, we have performed ELISA assays for each of the selected recombinant antibodies and on the basis of this have selected 3 candidate scFvs. Since these scFv’s were selected using intact whole bacteria we attempted to identify the candidate outer membrane proteins (OMPs) whose epitopes form the basis of their reactivity. We isolated and purified the proteins present in the membrane fraction of the Xylella and Xanthomaonas pathogens and performed cross-reaction analysis of selected scFvs against these proteins, which confirmed three highly reactive clones: the Xf.02, Xf.03 and Xf.05. We then sequenced the genes that encode these three scFvs by sequencing the DNA from the M13 vectors, and performed bioinformatic analysis for structural prediction of the fragment antibodies. The corresponding scFv protein were expressed and secreted in culture in a TOP10 vector, and HPLC-purified for further validation with ELISA and Western blots. All three antibodies strongly recognize a 42 kDa MopB protein but via different epitopes (we speculate). Interestingly, the same antibodies could also recognize the related protein in a related pathogen Xanthomonas axonopodis OMPs, providing further evidence that these antibodies might detect the MopB in CVC and HLB. The detection of MopB in Xylella was comparable with the reactivity of a polyclonal antibody against purified Xylella MopB (made by Prof. Bruening). Proteomic analysis was carried out on the reactive protein band by excising it out of the gel, treating it with trypsinization and then functional identification of the protein by sequencing fragments on a ESI:MS:MS machine. Additional evidence of scFv reactivity was obtained through fluorescence microscopy showing the binding of the selected scFvs to the Xylella surface. We hypothesize that one of these antibodies recognizes multiple epitopes with common motifs and may become a general antibody for citrus bacterial pathogen detection. We have established a very simple conventional ELISA with the antibodies against bacterial OMPs, and the assay parameters will be translated to a lateral flow and fluorescence spectroscopy assays in the near future to improve sensitivity of the test.
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